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mm^] mmm 

nmmmizfimLrcvymmmmmm^Tf^mmKmmvx^mmw-t^miz. 

(a) vymmMmmmtLx. vym^:tyisj:zj^vymt. vym^m^ 

x&m^mm-t^^m-(:tyt. ±mmmi.r^v ymRn^±m-(:tyti^ 
^mmm-ir^Rmizm^-t^^cty^^^. R^&mmmm^Ltji^^^f 
^y^mnmiz^^Lfjt^^v ymmtmmmm^m^\ 

(b) itmmmmznmmmizMmvr=.v ym^^mmmm^yKmrnizmm-^'^ 
x^mmwLr^7i^mm(Dyi^mw.^mHmmhx. mmTf^mm^o^mmm^ 

-r^^^ytiK mm4yty^J:XJ^/^r=.iity^ym4:tyx&^m^mimm<D:^ 

mizM-t^n&x-m-t) ? omvjgii±ic^if$tis»^^iss«®^^<, 
[If ^^4] V ymmM^mr4(Dm^m7in& (orp) (^^tk^* 

-s»^3^ 1 ~4 <^>v^•rtl*^^cSB^o^^So 

[»^^6] V ym-f^yis^zj^v ymt. mm^^tyt. 

u >^JS^k^ai?gcti-eu ym^ ^y t.^i^^m^-t^±m-i yiry t-fy^^tjt:^^m 
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m^mi2] m%mmmt)\ m-^:tym^^w^:tym^^KKm^ 

m^m 10-12 (D\^rtimzmm(D:^m. 

[if*^i4] m%mmmi)K •^i^izmm-^j^mt^mmmis^nmmm 
mizmi^i^rmMmm^n^^^yi)mmmizmmt^<D^m±t^mmm^n 

m^mi 5] m^mmiz^ v^^ymm-^tit^mmM'^vymmM^ 

mrsiz^i^-^ti^m^mi osa«cD:&^„ 

m^mi 6] 'i:^ymmmmt)^i o~i o o omx^^m^mi ^mm 

[ft^^i 8] >f;r>#fi^^*u 0-10 0 omx^^m^^i imm 

[0 0 0 1] 
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[0 0 0 2] 

) V ym^m^^mmh^m^:i^^^±m4:ty mm. -^y^^y. mm) > (li 
'^mwL^(r>m^ytyfimjx^-^t\.^mt. hx^m^mm-r^^m^y^y (->y>ir;i/ 
, mm , (iv) ±m^m\.r^')ym^n^^m>(:^yi)'^&.mj^^-t^Km\zm 

^t^^:ty (mm-(:tym . (v) R-D&m^^trj^^fji^^^m^^ty (f- 

[0 0 0 3] 

^(D^^K itmyi^^mmmmij^'^-mx & u , ^ ti & $ ^ «b ^b^^f-M-e 

m^m^yfy m^yty) (D&xrjt<. vy (vyWt) ts^zj^mm (sg^>r:t> 

^ -r -5 ® T' & -5 o 
[0 0 0 4] 

i:r6T% :i(D^or^mnmvymi^itm^miciQ^^xit. (i) ^a?§(Z)p 

#L/^V^^^>f:r>*^'^*4^-5>c $?>JC, (ii) ^ 2^'^® ©J^tS-A^^aa^^JC 
^^•t^o (iii)H2P04", HN Og^CD^fl^OJ/h^ VN>f > ?:-^t^^®iif ^ 

mm(D^t^^^itf^^m^nx\>^^) ti^^^mmmicm¥^^mm^^^:ty(D^ 
^ mm Lxmuh. mmv^mx jM^mm ic mmhnmmt ^ ^ mtx^r^f)-^^ 
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'i:ty^<D^^mnm^^^'r^w^ityf»smx':^^i)^^x^:^^o 

[0 0 0 5] 

^mmmit. mcmmv ymmmmmizm-r^a^mmm^n^f:^ mm2o 

00-234200 #) „ ^(D^miZi5Vf^Vymm.^^^mmit. Na^Tty 

^(D^mmmzm^L^jt^^m^^y (±m^^y) ?:-^*;5:v^„ l^^^ot, ± 

[0 0 0 6] 

s:ffivNS„ -ebT, m^^tftt, ^?KfcmjBt, mm^M^. mmLt^^yty^m 
M.mmit. mmjSLV^mmizmmLr:^4:ty(D^^Mmt.-t^^mnmx:^^. 

[0 0 0 7] 
[0 0 0 8] 

Jlfa(D#^2 0 0 0 - 2 3 4 2 0 0#<Z)^H^lCfeVxT%)> m^mti^^ 

zn^(Dmi^i3^xj^M.i^^mmiz^^^-t^:^mitmm^nxi3^'r. Lfc^'^oT 

[0 0 0 9] 

SSSrMffibfe (#1^2 001-4901 7feJ:t)f2002-20568#)„ r 
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CO 0 1 0] 

[0011] 

^mm^'^. ^(D±mmmmmm^. mmvymmtmmmmKxmm^m-t 

(a) vymmtm^mmti^x. vym^:tyi5^tj^vymt, vym^mm 
^m^v&.mtrjt^±m-( :^y t.. mm^<Dm-f:ty:fym5^'^n±m}:L l 
x&m^mm-t^±m-(:tyt. ±nmm Lt^vymR t>*#^M -(^yif^ 
&mm^r^&mizm^r^>(yty%:^^. K^mmmmzm^Lfj^^^^^ 
yty^mMmiz^mi^t^i^^v ymmMmmm^m\'K 

(b) iMmmmzmmmmKfiMvr^v ymmmmmm^yi^mmizmm^-^ 
x^mm^ b t^7i^mim(D:^mm^mm.mm vx. wmy!^mm^(Dmm^^ 

mtt^mmv ymmt^^mjim. mm) xmn^^^m!\z-t^:&mx 

[0 0 12] 

fj&^3*>. :^nm(owimit. mmvymmm^mm^mmKmmv^mK.mn' 

L ^ ^±m(D^m (#1^ 2001-4901 7feJ:tJf2002-20568#) 
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[0013] 

tmm.-^'&x^mm^^n^. 

[0014] 

yfyt. mm^<Dm^ytyijm^-^n^mt.Lx&m^mm.-t^^m-(:tyt. 

>r:t>i: UTli, Z Fe, M n * feliC a <Z)lSJei^±-efe-S Zl h A^^f * L V^ 

o mmLt^vymRxj^^±m^^ytf^&mm^^^&ft^izm^^^4yty 

t LXit. mm^yi'y&ZJ^Xity^ym-(:i-yx:^^:Lt:t>mt. Lv^, 

[0 0 15] 

;^->$:v^v^. ^n^MM^iz^^L^^^ Hit. mmt.^^m^&.M±m^ :ty 
<^^mAif^^uxi^^i}\ ^mmmmmKmRx:^. 7Kgfe«*^^^ffi<^$:iiiflxf 
n%MmizmMmizmm^¥:^^jt^^mmpj.r. ^tcL^to. s g/Lje^r (u>m 

[0 0 16] 
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[0 0 17] 

>^mm(Dm2(Dmmiz^nj,t. v ymmmmmm(Dm^tM7tnm (orp) 

[0 0 18] 
[0019] 

mt. vymm.f^^B^m-mz]&mt.fj:^^m^:tyt. mm^a^m-ctyfymTt 

^ > 7b"^.SM#^i- S {c -5 -r ^ > ^ -5 ® *W ^ b V ^„ 

[0 0 2 0] 

mm^:^yx:^^o 

[0 0 2 1] 

nLxit. ±munu^ikmmt Lxrjv^-^^^^m^'^r^m^izmm^ti^y^:; 
m^:tyx&^o 

[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 
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[0 0 2 5] 
[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 

« U > i^^^-fb^jjOiS^S C if $ S o 
[0 0 2 9] 

4cOS#{Cj:nii, -f 0-100 omX&^(D 

[0 0 3 0] 

mwyif^izmm-^tx^^o 

[0 0 3 1] 
[0 0 3 2] 

mm(Dmm<Dmm] 

mt. vym^m^^m^L&mtf^^^m-(:tyt. mm^(Dm4^yi!im7t 
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:tytcmMmz^mLtj:\^v ymmM^mm^m\f^xmmv ym^it^mm^ 

[0 0 3 3] 

( 1 ) ?i*iLfe?§M*^u ymmtMmmt: Lxnmmxm^t=.&>Kit. 

( i ) &m^^^^x:^&mmmzm^t^m'$^&.9['(D^yfy^mwmK 

[0 0 3 4] 

-^^^^AH-yfs^hmttx.^^}!. 

[0 0 3 5] 

(2) «^S«f&IIMb^S^M(^^#l±, 

[0 0 3 6] 

(iv) imm.^^^yo^^mimM^mx^. 

[0 0 3 7] 

^a-f ^ > JC i ^ 3t V N li. jgff 7tS<^>3a V ^ & % u 
{Cck U#^4xfelll42?g*^, ^laoM^jb^^f 4^-5"5rtg'^£$:^l^-r 
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[0 0 3 8] 

(v) Tf^mm^mmbx^mm^ mm^t. iif:^it) t&^^v^o 

[0 0 3 9] 

[0 0 4 0] 

±m(D (i) ~ (v) ^c'D\^x^^^zm,mt^t. 

ym^'^^a^mmv&mtfj^^^m^ ^y mm^o^m^ytyijm^i^ti^m 
tLx&m^m^-t^^m^:tyt. ±mmmhrcv ymjkx^^±m-( ^y-^^s. 
mmm.^^Kmizm^t^>(^y^^3^f^. K-D&mmmzm^L^j^^u^yiim 

[0 0 4 1 ] 

^i3, mmmLtcv ym^t^^^m^yi-ytf^&mm^-t^Riz^izm^'t^-^ 
Kit. m'^<Dmm'<:^yKm^xy^ym>(yi-y^mf^^ti)'^x^ho ^(d^v 
-5fe«?)(Ci5M>&-f ^>T'fe'j, ^mm^&fZsizm^-t^^^yx$>^. 

<D ISJK;& h If, ^iS ^ L T mm-t \t'^^(7>^% a^mmx i: v% r ii ic ^ y , 

1/2 OlCig^T'^ So :7^y^>r:t>tt^:^f§^#»®T*^U> X^^'s 

(ii) «^pg#icMv^sM?K (Sj^MM) <Dmmf)K ymmmmmrsiz^^ 
^ m V ^ s CO ® -e s o 
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[0 0 4 2] 
[0 04 3] 

©^jS?tt, Fe^Fe2+ -»Fe3+ t.m^. Fe^^ ^)b{iFe3+ cD^^^JlT'MaimiClg^g L 
[0 0 4 4] 

Fe2+-»Fe2++e (770mV){Cj:S F e >r 5r>(D^«?;g<Z)<STlC#e> 

7 7 0 niVJ:^JlT«, Fe3+ r ^ Tfe-So -ebT, Fe2+ ijiFe^^ 

X. '|Sre)*^®aiaT'ORPAW 7 0 mVJ^t±{Cji#-r<5il. ^?Ktt^®F e>f 

o 

[0 0 4 5] 

-t-S ( Fe-^ Fe2+ +2e) „ *fe, ^g^»IMM<^>^^S%S: P H 2 . 5JgAT®^ 



1 1 
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iliit^^ytMT'&S. ZIO)^, ^SmOORP (^'fb^g^tlS^i) iS^. 7 7 0m 
V7^?tT'fe4x«Fe2+ ^Fe^^ hM^tlfe F e (Fe^"^ ) ii^fiPT'^-TH 

mt-^^o ■tr^io^T.'yvVii^^^-t^o L/A^L, ^H^cOORPi^W 7 OmV 

[0 0 4 6] 

htcfi^'DX. mMm(DOKF mitm.7tnm $:7 7 omv^j^±i:-rs3i:{± 

[0 0 4 7] 
[0 0 4 8] 
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[0 0 4 9] 
[0 0 5 0] 

So 

[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 

N03"+ 4 H"^+ 3 e -»NO + 2 HgO : 9 6 0 mV (1) 

N03"H-2H'^+ e-^ 1/2 N2O4 + H^O :8 0 0inV (2) 

mmx&i). NO (g) ti'^^mvrc.mmm^^m^x^^. -r^^i^^. no^cd^m 

li, N03~ -* N2O4 (g) ^ NO (g) tmtio 
[0 0 5 4] 
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CO 0 5 5] 
[0 0 5 6] 

-rrjttD^. Rj&m<D&i]^m^p'^^n\t. NOg" NO3" -^NgO^ 

(g) - NO (g) i:^^{C5itj^(6li:;5:-5o mzBLf^.m(^mttt)'^m 
PhfJi^^t.. NOg" ©^^-iPtt, NOg" -^NgO^ (g) T±t.^-^m'^t>^S>^Z. 

[0 0 5 7] 

tfjttD^. mmr^oy^m- mmmmttm^^mKmmmv&^m^izit. NO3" 

Og~ (2) ^i:^-5o i<Z) (2) ^©iK/JSli, mmm<DORPiyi8 

0 0 mVJgilT'eBrig'efe ^©^i*, ^a?g®ORPli8 0 OmVJS^Til^'S 

o 

[0 0 5 8] 

3" Mm&mit. (1) ^J&^o :«l!S?§®ORP;&^9 6 0 mVJ^T<Z)#-&. ( 
<J>ORP*^8 0 OmVSrMjt-S^-a^fC^, NOg" ®:$)-^;SJC5« (D ^X'(D^ 

[0 0 5 9] 

^y:f^^'c^?>mm^m^i^xm^mmizm-^n^mm^iz. mm^miz^^^jii 



ffi$E# 2003-3043396 



#2 002 — 212982 

mmmmoORPlt. S 0 OmVi^<_t:, =fe)oi:^* L<{±8 4 OmVJK<± 
ilb, ^TOODNOg" *'?:5)'«?L^^t--5:'!fX$: NO (g) (K>^}L^^(Df>m 

[0 0 6 0] 

^SmS:840m vJg^ilC^i^f 'SXiKDjg^Mttl* (3) gSlJC ffijf^-T <5a 
[0 0 6 1] 

N03~+2H'^ + 2e-» NOg" + HgO (8 4 0mV) (3) 
(3) ^<Z))5JStt> ^Ml^T'<Z)=m»?:#;bJ5iVX;£j:S;-efeSo ^LT, (3 
) ^(DRm<7>M^'r^^iHt. ^aam^ORPjb^S 4 OmVJKATT'tt, ^Mi^J© 

[0 0 6 2] 

vym^'^m^mmz]^mt^ji^±m-f^y (zn, Mn, Fe^) an ) 
mm^<Dm-(yi-yi)m7ti-^ti±mt.hx&m^m^'t^±m>(yty (t=.t^i,t. 
Ni, cu^) (iv)±mmmLr=.v ymRzj^^±m-(^yii}^&mm^t^^ 
f^izm-^-t^^:i-y (rz.t^i£mm4:ty) x&^.. 

[0 0 6 3] 

x(D^mm^iii^^rdi'^m^^(Di)mmx^^. vymmMmmmx\t. ±m 
<^4.mmo)^yi-yoym'mmm^iii^^t£\^m?i^(Dtf^ts'mx&^o 

[0 0 6 4] 
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ziiiA^^^^ti (A#:e?ncttx^^y t^c^^^lcM^-f , Mtb<^VAo 

[0 0 6 5] 
[0 0 6 6] 

^LT, (tK) if^^mi'f£^^mm±i^<Dm&itm^nmm<Dmic^^ 

5Vil«lS„ ^LT, 0. 5 5Vlil. 2 3 V J: U/JsSVN'lit-efey, 7K®«^^ 
[0 0 6 7] 
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[0 0 6 8] 

mm^m. (Ka:H3P04) =[H2P04~] [H+] / [H3PO4] 
H3P04= 2.15 
H2P04~=7. 2 
HP 0^2"= 12. 3 5 

izmMm<^vn^2. 5&,rnm. ^f*L<ii2j2tTic*if#-t-5(Z)*WjiT?fes 

x^mmizmi-t^o mm4yi'y(DmMmv^mt, no^' (HNO3) ^Nof 
(HNOg) -NOiiittfo ^(Dmmmmii.. 

NO3" (HNO3) = - 1 . 8 
NO2" (HNO2) =3. 15 

X$>^o 

[0 0 6 9] 

y (NO3") commit, -t^xm^m. (zn (NO3) g) tjL<{i-^y^;i/i^ ( 
Ni (NO3) 2) ®J^■e^fv^^amc?)^^il^^ (^^?ll7t)^:^^<^e)^^^J:e)^c 

[0 0 7 0] 

$^{C. HN02^C-DV^T^i. ^tl^^'^^MtC^M b ^ V^ e> ^^S^'^iE^^-e 
^U. ^mr4<DORP^ntL<itl 7 OmViiA±, $ IC^?^ L < 8 4 0 m 

VJe)l±i:-t'5 3i:T'Mfife$ti-2> ( (3) ^mm) o 
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[0 0 7 1 ] 
[0 0 7 2] 

mA-t^^inz^<')nt)n^(Dt>m^L^^o z(D^mm.WLt=.yi^mim(D7!<.mmit 

[0 0 7 3] 

«^3^«f«». m>(ytymi5^nm^yi-ym^^mzm^t>itr^^mm^M^m 
^^(D-fym'^x^^. '<^y^mm(Dm&itnmizj:^^iit)^x^^, t:.t.^it 
m^yty^mmmzmm-^'&^m'^yi-y^mmtLxit. Tsjiiisym. 
m. ^^7.^symm^^m-t^^<Df)\ ^Lx^-fyty^mmmizmM^-^ii^m^ 
yi-y^mmtvxit. ^mr^y. mmmryer^^MsS^^m-t^^o^ti^mf 
^n^t)\ ^•^(D::^j\y^^ymmi5^z^mm&-]i(Dmmmry'e~^2^mf}^-m 
mx$>^o ^e^tc, mmm. ^mMm<D\>^i'n^mm-^tio ^t>^ 

, ::^^iyy-i^'if^jv^y^y^m.^m^^f^^mti-^i-^i^«^m7t)mmx&*). 

m^mzz.tiio<D^ ^ -r-^^mh. m^^-itr:imzyf.jv^yjt%L<itr^ y 

[0 0 7 4] 

tr=.. mummit. m^mmm<7)mmmm^mmx&^yi^<Di^mm&&.rxm 

[0 0 7 5] 

mizmmi^xm%mm-^n^-(>tytimmmizmmir^(D^w±^^mmm^m. 



1 8 
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[0 0 7 6] 
[0 0 7 7] 

Z<Dm^. -i^ymW^mitl 0 — 1 0 0 0^T'fe-5(D*Wt bVNo 
[0 0 7 8] 

[0 0 7 9] 

mmm] 
mmmi 

m^m (Mm^m^^^±mcH-om. m^ijmmmo. 2ini^ m^^^y^m 

r-fei/^jf-^j CMT. I^>f:t>xSIM: r-feU^:r>J AMT) KDWM 

[0 0 8 0] 
[^1] 









pH 






Zn 


Ni 


L 


H S/cm 




mg/L 


mg/L 


mg/L 


rag/L 




1. 75 


79000 


1.59 


74580 


12800 


16140 


21180 




35 


6770 


2. 72 


3740 


640 


824 


1053 




35 


800 


3.00 


170 


370 


42 


54 




0. 017L/h 


84000 


1.84 


84290 


11500 


18960 


24790 



[0 0 8 1] 
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/hcDvymmm^An^. -tn^ticD^y^o^mmit. m^i^mmm^y^z. 
mmmmm^y:^3i3^z^mmmmm^y^4 ^m^^mM^mmm^mmt^ ( 

[0 0 8 2] 

m.^mmm^y'f2i)^^(Dmit. m2<T>mm.mmmD i~d i oizmx^tim 
m-r^o D i~D 1 o^c^v^T. m^:tyit. A (m^yty^mm) ^mmv. 

-'^^CfcV^T^>f:r>^i. K im^:ty^mm) SrSig-t-So Z.(Df=.^. D 1 - 
D 1 0 S:iii@-rs?§?Rli, ii-r:*->3tlSo 
[0 0 8 3] 

„ c i-c 1 o^c^v^T, 1^^ A {M-^^^y^mm:) SraiSb, -:&ic 

^vxT^-r K m^y^y^wm) ^mMi^xmK-t^o z.(Dfz.i^. ci 

[0 0 8 4] 

®?e#i^>K>>^4*^P>(Z)?K (4 g/L(Z)U>^^?R) EI2(Z)E« 

•t- -5 CD $r B&ih S ^gflf ^ it t*. 
[0 0 8 5] 

Ife-efeV. ^tl?: 1 O^MfeT^M-rS^j^-efeSo ^tl^tl<7)^>>^l±, 2 5 
,1^ 6 VJi^_hi:J2ilTT'tt«m<Dm**^M^ 6 V^^J:T'l±«m±#*'^^T'& U 



2 0 
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mm:^^ ^ mi\^ i.nmm -t s tc it. mnm^ti^mt u ^ vn r i: tt^'^^mv^^cDx^ 

[0 0 8 6] 
[0 0 8 7] 

LxmmfSc.'^^miizt^m^^t. ^tmwizm < yi^^mmiz it^tm^mm^-f ^ y 
(vym. NO3", N zn2+^) inm-b^tn^. ^(Dyi<imm^mmmi 
(Dmm izmm^-it. ^tmm^ mmm^m ^y^^izmm-^'tt^ m%mm x -r- a 
^mm^^. (mmw^v ym^m\^^xmmmiiimmizmm^?>. ) ^<Dmu 

[0 0 8 8] 

jgi:, ^mmizm^ti^o 



2 1 
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[0 0 8 9] 
[0 0 9 0] 

[0 0 9 1 ] 

s-r§fc4?){c{i^3fi®M^Mfii^55^#j3 j:ofu yWi • mm-( yty^^mmizmM 
bx. yvm^:tym^<Dmyi^mmmm%mwtLxmm^-^^'M'mti^&^o *^ 
^fcj:nii, z.cDiiofj^m^iz^y^m^yi'y^^nm^^^tLm^o 

[01] 

[02] 
[03] 

«^^=tff M 6 «J± i: «?^(D ^fo 
[04] 

[05] 

H3P Oj^omm^mtmmo) p H©gg^s:^-r, 



2 2 
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[01] 



mm 




1 
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[02] 
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